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Optimal Technique for Abdominal Fascial 
Closure in Liver Transplant Patients
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Ege University School of Medicine, Izmir, and 1Department of General Surgery, 
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BACKGROUND: The ideal technique for abdominal closure of a Mercedes-type incision, which is still a
serious issue among surgeons, has yet to be demonstrated clearly. The purpose of this study was to explain
our novel technique for abdominal fascial closure in liver transplant patients.
METHODS: We analyzed retrospectively 180 consecutive adult-to-adult right lobe living donor liver
transplants. The patients were divided into two groups based on two abdominal closure types used.
Group A consisted of 78 patients who were submitted to abdominal closure with our new technique using
three synthetic absorbable loop suture materials, and group B consisted of 102 patients whose abdominal
closure was performed with another type of closure technique.
RESULTS: There were no significant differences between the demographic characteristics of the two
groups. The mean closure time was significantly lower in group A than in group B (p < 0.05). The incidence
rates of ascites leakage and hernias were also significantly lower in group A (p < 0.05).
CONCLUSION: Our results indicate that the novel technique used in this study contributed to over-
coming early and late postoperative complications associated with closure of the abdominal fascia in liver
transplant patients. In addition, this new technique has proven to be easily applicable, faster, safer and
efficient in these patients; it is also potentially useful for conventional surgery. [Asian J Surg 2010;
33(1):1–7]
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Introduction
The ideal technique of abdominal incision for orthotropic
liver transplantation (OLT), which is still a serious issue
among transplant surgeons, has yet to be demonstrated
clearly. Bilateral subcostal incision with vertical midline
extension, or Mercedes-type incision is one of the most
commonly used types of incision. Although it ensures the
best exposure, it is avoided because of the high risk of
postoperative wound complications and long closure time.
In addition, the optimal technique for fascial closure of
this complex incision is still controversial.
The abdominal wall is one of the areas that is badly
damaged by end-stage liver disease (ESLD).1 This is caused
by muscle wasting related to catabolic period and weak-
ness of the abdominal wall, as a result of prolonged high
intra-abdominal pressure from ascitic hydrostatic pres-
sure and tension in the abdominal wall.2 This deforma-
tion of the abdominal wall causes several complications
even after OLT, which is the optimal treatment procedure
for patients with ESLD. In addition, the administration of
high-dose immunosuppressive agents particularly steroids
after the operation, coupled with malnutrition would
also delay wound healing.3 Unfortunately, there is still no
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optimal treatment for the most commonly encountered
early and late complications, including ascites leakage,
wound infection and incisional hernia (IH). However, to
our knowledge, no studies to date have investigated the
surgical technique of abdominal closure for Mercedes-type
incision, which is one of the most complex incision types.
The present study aimed to describe a different ap-
proach for the closure of the abdominal fascia in liver
transplant patients with Mercedes-type incision, and 
to compare the new technique with the one used in our
previous cases and still used widely by many others.
Patients and methods
Patients
The study evaluated retrospectively 180 consecutive ESLD
patients who had undergone adult-to-adult right lobe living
donor liver transplantation at the Organ Transplantation
and Research Centre at Ege University between January
2002 and January 2006. We excluded patients who under-
went cadaveric liver transplantation, paediatric cases,
patients transplanted for acute liver failure, and those
who experienced acute rejection during the study and
required early reoperation. None of the patients had
undergone previous abdominal surgery. The patient
records were reviewed for demographic characteristics,
underlying liver disease, Child-Pugh classification, Model
for End-Stage Liver Disease (MELD) scores, concomitant
pathology, body mass index (BMI), operation time, clo-
sure time, and early and late postoperative complications.
The concomitant pathology is shown in Table 1. In addi-
tion, data collection included the length of stay in the
intensive care unit and postoperative hospital stay, post-
operative complications and immunosuppressive regi-
mens after OLT. All the patients were followed up by the
Organ Transplantation and Research Centre.
The patients were divided into two groups according
to the surgical technique selected for abdominal fascial
closure. Group A consisted of the last 78 patients whose
fascial closure was performed using our new technique.
Group B included the first 102 patients who were pro-
vided with continuous double-layer fascial closure with
absorbable suture materials and with all the knots tied in
the midline. In both groups, OLT was performed through
Table 1. Demographic and clinical features of liver transplant patients in both groups
Group A (n= 78) Group B (n= 102) p
Recipient
Mean age (yr) 44.9 (28–60) 41.6 (23–62) 0.121
Male/female 58/20 76/26
Liver disease
Virus-correlated cirrhosis 39 61 0.999
Hepatocellular carcinoma 21 12 0.570
Alcoholic 5 6 0.999
Primary biliary cirrhosis 2 6 0.570
Cryptogenic cirrhosis 2 5 0.999
Autoimmune 5 5 0.711
Others 4 7 0.570
Mean Child-Pugh score 11.0 (6–14) 11.3 (6–15) 0.347
Mean MELD score 20.2 (7–43) 22.9 (8–38) 0.118
Pathological condition
Diabetes mellitus 8 5 0.183
Chronic obstructive pulmonary disease 2 1 0.802
Cardiovascular disease 4 3 0.354
Previous abdominal surgery 9 11 0.744
Severe ascites 46 (58%) 67 (65%) 0.436
Malnutrition and muscle wasting 33 35 0.201
BMI (kg/m2) 24.0 (18–34) 23.9 (20–32) 0.839
MELD = Model for End-Stage Liver Disease; BMI = body mass index.
■ FASCIAL CLOSURE FOR MERCEDES-TYPE INCISION ■
ASIAN JOURNAL OF SURGERY VOL 33 • NO 1 • JANUARY 2010 3
a Mercedes-like incision; bilateral subcostal incision
extended from the upper midline to the xiphoid. The
recipient hepatectomy was performed through the same
surgical procedure, and all the recipients underwent simi-
lar graft implantation by the same operative team. The
insertion and removal procedure, and time of the drains
were the same for the two groups. One 20 F nelaton drain
was inserted in the Winslow’s foramen, and another was
inserted through the left lower quadrant so as to be under
the left lobe of the liver. The removal of the drains was
performed routinely on postoperative day 3. In both groups,
an external biliary stent was inserted routinely. The new
technique used in group A and the previously performed
technique are described below.
In the statistical analysis of the data, Student’s t test
and χ2 test were used when appropriate; a p value < 0.05
was considered statistically significant.
New technique for fascial closure (double and 
single layer technique)
Closure of the abdominal fascia of the Mercedes incision
that involves transverse and midline components was 
performed with slowly absorbable monofilament suture
material. This expeditious closure was made with a 
0/0 looped polydioxanone (PDS Suture; Ethicon Inc.,
Somerville, NJ, USA) suture material on a single needle.
The fascial closure of the transverse component consisted
of two steps. On the right or left lateral end of the inci-
sion, the first suture began with transverse placement
through the posterior and anterior fascial layers, which
consisted of the parietal peritoneum, transverse abdominal
muscle, internal oblique muscle and external abdominal
muscle, on both lateral sides of the transverse component.
The needle was then advanced through the eye of the loop
and tightened without the need for tying a knot. The first
and second loop sutures were run in a continuous man-
ner, taking only the posterior fascial layer after reaching
the aponeurosis point. As the sutures were run from the
lateral to the medial, the vagina musculi recti abdominis
lamina posterior (posterior rectus sheath) was followed to
the midline (Figure 1).
To complete the second layer, both suture materials
were overlapped at the midline of the transverse incision.
After the materials criss-crossed, closure of the second
Figure 1. Initiation of fascial closure through the first suture on the right lateral side of the subcostal part of the Mercedes incision.
The first layer followed the vagina musculi recti abdominis lamina posterior as the sutures were run from the lateral to the medial.
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layer was performed following the anterior rectus sheath
and tied at the lateral side of the rectus sheath. The clo-
sure of the midline incision as a single layer (the peri-
toneum and linea alba) was performed in a continuous
manner using the third suture material. The suture was
initiated where the subcostal and midline incisions
crossed each other. The needle was passed through the
peritoneum and linea alba, across the umbilical side of
the subcostal incision and both lower ends of the midline
incision, respectively (Figure 2). The needle was brought
through the eye of the loop and run superiorly in a continu-
ous manner until the xiphoid was reached. After the final
stitch, the needle was cut off, and one limb of the suture
was retracted back to tie along one side of the incision.
Previously performed technique
Fascial closure of the transverse component of the
Mercedes incision was performed in an en bloc fashion
with absorbable suture material (PDS, No. 0; Ethicon
Inc.). During this stage of the procedure, anatomical layers
of the abdominal wall were disregarded. Both parts of the
transverse component were knotted at the midline. The
closure was continued through the midline of the inci-
sion using another absorbable material, and ended at the
xiphoid.
Results
Of 180 liver transplant patients, 134 were male and 
46 female. Two groups were well matched for demo-
graphic characteristics. There were no significant differ-
ences between the two groups for underlying liver disease
(p = 0.05), mean Child-Pugh score (p = 0.347), mean MELD
score (p = 0.118), pathological conditions, and BMI (p =
0.839; Table 1). Operative time excluding closure time was
slightly higher in group B, but the difference was not sta-
tistically significant. Nevertheless, the mean closure time
was significantly shorter in group A [12.9 minutes (range:
8–20 minutes)] than in group B [22.1 minutes (range:
18–40 minutes); p < 0.05]. The incidence of ascites leak-
age, which is one of the most common postoperative
complications, was also significantly lower in group A 
[10 (12.8%) vs. 37 (36.2%), p < 0.01]. In both groups, the
type of immunosuppressive regimens, the mean length of
Figure 2. Special lock method using a third suture material for the closure of the triple point, the site with the highest risk for postop-
erative herniation.
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stay in the intensive care unit and in the hospital was sim-
ilar. In addition, the trend in the tapering of steroid doses
early after transplantation was the same for both groups.
The results are shown in Table 2.
In the follow-up period, the incision-related postoper-
ative complication rates, including wound haematoma,
evisceration, IH and ascites leakage were higher in group B,
but the difference was not statistically significant, except
for the rate of ascites leakage and hernia (p < 0.05). In
addition to these factors, postoperative biliary leakage in
the two groups was not significantly different. In most of
the patients, minimally invasive interventions were per-
formed for treatment, but one patient in group B required
reoperation. This patient did not develop IH. The mortal-
ity rate in group B was also higher, but no correlations
were found between mortality and wound complications.
Discussion
Currently, the optimal ESLD treatment modality is OLT,
with a favourable outcome. However, with the improved
long-term post-OLT survival as a result of advanced 
surgical techniques and equipment, as well as the improved
immunosuppressive regimens, long-term complications
have become more evident. Wound complications are one
of the most common complications in the follow-up
period. Although there has always been debate in decid-
ing on the type of incision for OLT, the Mercedes-like
incision is one of the most commonly used. Nevertheless,
because of the high risk for postoperative incision site
complications, the Mercedes-type incision may not be
favoured by some surgeons. Although this incision main-
tains the best exposure, long closure time and junction
site problems may reduce its popularity. 
The optimal technique for fascial closure of this com-
plex incision is still controversial. A lot of attention is paid
to the complicated graft implantation procedure during
OLT. As a result, abdominal closure is generally over-
looked. We emphasized the efficacy of our new technique,
particularly the special lock method at the junction point,
for abdominal fascial closure, which is one of the major
challenges in OLT.
OLT takes a long time to perform, and about 1 hour
of this procedure is spent on abdominal opening and 
Table 2. Operative and postoperative outcome in both groups
Group A (n= 78)* Group B (n= 102)* p
Operative time (min) 513.8 (420–650) 543.8 (405–715) 0.059
Closure time (min) 12.9 (8–20) 29.1 (18–40) 0.000
Postoperative complication
Incision site haematoma 2 (2.5%) 5 (4.9%) 0.264
Evisceration 0 (0%) 1 (0.9%) 0.435
Hernias 1 (1.2%) 11 (10.7%) 0.025
Bile leakage 9 (11.5%) 12 (11.8%) 1.000
Ascites leakage 10 (12.8%) 37 (36.2%) 0.000
Immunosuppressive regimen
Dual† 57 (73.1%) 87 (85.2%) 0.059
Triple‡ 9 (11.5%) 15 (13.8%) 0.659
R (+)§ 12 (15.3%) 14 (13.7%) 0.831
Length of ICU stay (d) 2.6 (1–6) 2.8 (2–6) 0.352
Postoperative hospital stay (d) 15.1 (9–55) 17.2 (16–54) 0.235
Death (n) 8 (10.2%) 14 (13.7%) 0.089 
Follow-up (mo) 31.2 ± 6.8 (26–39) 52.1 ± 10.5 (39–73)
*Values expressed as mean (range/percentage) or mean ± SD (range); †tacrolimus/sirolimus + steroid; ‡tacrolimus + mycophenolate
mofetil + steroid; §sirolimus immunosuppression. ICU = intensive care unit.

closure alone. Long operation times have a negative effect
on postoperative morbidity and mortality, particularly in
patients with cirrhosis.4 Abdominal closure using our
new technique took significantly less time. Although it
was almost 30 minutes for the control group (group B),
the duration of abdominal closure was significantly lower
(mean: 12.9 minutes) for the study group (group A).
Abdominal wall disorders are a common feature of
decompensated cirrhosis. Contributing factors include
muscle wasting that results from catabolic processes and
abdominal distension caused by severe ascites. Therefore,
patients who undergo OLT for hepatic insufficiency are
predisposed to the early problems of dehiscence and infec-
tion, wound haematoma, ascites leakage, and late prob-
lems of hernia formation and suture sinus formation.3 It
should be kept in mind that evisceration can develop eas-
ily as a result of ascites. In group B, one patient required 
a second operation for evisceration repair, whereas no
evisceration was encountered in group A. Substantial
postoperative ascites in the abdominal cavity caused by
transplant dysfunction more frequently occurs at the
junction of the midline and transverse incisions (triple
point), which is also where other complications usually
develop. Our new technique with a special lock method
strengthened this junction with the third suture material.
This step decreased postoperative ascites leakage rate sig-
nificantly in our study group (p < 0.05).
IH is a potential complication of OLT, particularly in
the late postoperative period; thus, the optimal abdomi-
nal fascial closure in liver transplant patients remains 
an issue of great importance and controversy. The inci-
dence of IH after OLT has been reported as 4.9–20%.5–7
Donataccio et al2 have reported an incidence of 31.3%
with a Mercedes-type incision vs. 7.7% with a right sub-
costal incision. In addition to the incision type, BMI
(> 25 kg/m2), age and sex (more frequent in men), are sig-
nificant predictors for IH.8 In our study, both groups were
well matched for these variables such as advanced age and
comorbidities such as diabetes mellitus and malnutrition.
Janssen et al7 have noted that IH is located mainly at the
junction of the transverse and midline incisions, and 
the recurrence rate is highest here with the Mercedes-
type incision. In the present study, the incidence of IH 
in the control group was 10.7%, which is similar to that
reported in the literature. However, only one patient
developed the condition in the study group with the new 
technique.
After OLT, hemorrhagic diathesis could last for a
period of time in cirrhotic patients. As a result, wound
haematoma may easily occur in the early postoperative
period. Since a two-stage closure process was used in our
new technique for the subcostal part of the Mercedes inci-
sion, we were able to evaluate all the layers, clearly elimi-
nating the possibility of overlooking complications such
as wound haematoma.
Despite all the successes of immunosuppressive ther-
apy, its use, particularly the combination of sirolimus and
corticosteroids, results in significant delays in wound
healing.3 Although the use of sirolimus-based immuno-
suppression regimens was greater in the study group,
there were fewer complications at the incision site, includ-
ing haematoma (2.5%) and ascites leakage (12.8%).
Limitations of the present study include the inherent
confines of retrospective, non-randomized data collec-
tion. In general, the sequential nature of two cohorts
resulted in having a longer follow-up and an expected
higher failure rate in the control group. However, abdom-
inal hernias mainly occur within the first year following
transplantation, and the suture material used for abdom-
inal closure is absorbed within 6 months. Hence, a mean
follow-up of 20 months for the study group seems reason-
able for reaching a conclusion. Although the patients’
characteristics in both groups were well matched for
demographic features, unmeasured variables that affected
the selection of the type of abdominal closure may have
confounded the analysis. The study period with the new
technique was earlier for group B than for group A,
because the former included patients operated on before
the development of the new technique in our institution.
The decrease in hernia incidence might have resulted
from the significant decrease in the incidence of ascites
leakage, and the relatively small number of patients with
wound complications between the groups.
In conclusion, our retrospective study reveals that our
new closure technique is highly feasible in OLT, as well as
being more time- and cost-efficient. Double and single
layer techniques provide an easier, faster, and especially,
safer method with a low complication rate, even for this
high-risk group of patients (liver transplantation). Our
research has led us to conclude that this technique could
provide a new option not only for transplant surgeons,
but also for surgeons performing conventional surgery,
such as upper gastrointestinal and hepatopancreaticobil-
iary surgery, through a Mercedes-type incision.
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